1 H-NMR spectra of compounds 7, 9 and 1 are shown in Figure S1 . In the three cases, an extremely broad doublet is observed from 4 to 5.2 ppm (highlighted by a frame). This flat-looking signal is indicative of numerous conformers coexisting at ambient temperature. Figure S1 . Comparison between the 1 H-NMR spectra of macrocyclic derivatives 1, 9 and 7. The initial structure of compound 1 was constructed in Maestro and minimized to a local minimum with MacroModel using an OPLS 2005 force field in a steepest descent method for a maximum of 200 iterations, and a convergence threshold of 0.05 in water. The final structure was next submitted to a macrocycle conformational sampling 4 with MacroModel 5 and the following parameters: 5000 quench cycles of an stochastic molecular dynamics calculation at 1000 K followed by another 0.5 ps at 300 K, and 5000 large-scale low-mode (LLMOD) search steps. Eigenvectors were determined for each global minimum and the planar torsion sampling options enhanced. An OPLS_2005 force field was used for the minimization with a GB/SA (water) electrostatic treatment, with an energy window of 10 kcal/mol, and an RMSD cutoff of 0.75.
Macrocycle 1 sampling with MacroModel yielded 155 different conformational structures, which were saved as independent PDB files. They are classified into 4 groups depending on the spatial disposition of its benzene ring in relation to the pyrazolopyrimidine heterocycle moiety. Below is a table containing the potential energy and simply root-mean-square deviation (RMSD) values of all the conformers. 
Results from macrocycle sampling of 7YS
The 3D structure of native ligand 7YS was obtained from the Protein Data Bank web page (PDB ID: 5U6B) and submitted to a macrocycle conformational sampling 4 with MacroModel 5 as described above for 1. Fifteen different conformational structures were obtained (see Figure S2 ). The obtained conformational structures of 7YS were saved as independent PDB files, together with its native conformation. Figure S2 . Superimposed 3D-structure model for the 15 7YS conformers. For clarity, the conformers have been superimposed through its pyrazine ring.
A table containing the potential energy and RMSD values of all the conformers found for macrocyclic ligand 7YS is shown below. 
Cluster analysis of the 155 macrocycle sampling conformers of compound 1
A cluster analysis of an ensemble of the 155 conformers was carried out to determine the conformer representatives. This analysis was achieved through an implementation of the method described by Kelley et al 3 on UCSF Chimera. 4 A total of 14 clusters were obtained been clusters 1, 2 and 3 the most populated with 41, 37 and 26 conformers, respectively ( Figure S3 and Table S3 ). As shown in Figure S3B , the conformers included in cluster 1 (yellow) and 5 (grey), place its benzene ring in a cis disposition with respect to the pyrazolopyrimidine ring although from opposite sides of the bicycle. Conformers comprising clusters 2 (blue), 3 (purple) and 6 (light green) place its benzene ring in a trans disposition, with cluster 6 facing the opposite side of the bicyclic ring. Cluster 4 (dark green) and 7 (pink), on the other hand, show a stretched conformation of the macrocyclic ring, as do other minority conformers from clusters 8 to 14. The high number of possible clusters and conformers in compound 1 could be attributed to the marked flexibility of the newly added CH2 group and triazole ring at the C6 position of the pyrazolopyrimidine ring. This feature is better appreciated in Figure S3B where the CH2 group is oriented in several dispositions and could be supported by the experimental behavior of its protons in 1 H-NMR, suggesting a rapid conformational exchange between conformers at room temperature (see manuscript).
DOCKING STUDIES

Protocol
Docking studies were carried out with Autodock 4.2.6 (AD4) 1 on the crystal structure of tyrosine kinase receptor AXL (PDB ID: 5U6B) and RET (PDB ID: 2IVV). Ligands PDB files were prepared for docking using the prepare_ligand4.py script included MGLTools 1.5.4., 2 and protein structures using Maestro Protein Preparation wizard. 3 Water and ligand molecules were removed and charges and non-polar hydrogen atoms were added at pH 7.0. The produced structures were saved as PDB files and prepared for docking using the prepare_receptor4.py script from MGLTools. AD4 was used to automatically dock the ligands into the ATP binding pocket of the prepared protein structures. A docking grid was set with the following grid parameters: 61 Å × 61 Å × 61 Å with 0.375 Å spacing, and centered on the ATP binding pocket. AD4 parameter file was set to 100 GA runs, 2.500.000 energy evaluations and a population size of 150. The Lamarckian genetic algorithm local search (GALS) method was used for the docking calculations. All dockings were performed with a population size of 250 and a Solis and Wets local search of 300 rounds was applied with a probability of 0.06. A mutation rate of 0.02 and a crossover rate of 0.8 were used. The docking results from each of the 100 calculations were clustered based on root-mean square deviation (RMSD) (solutions differing by less than 2.0 Å) between the Cartesian coordinates of the atoms and were ranked on the basis of free energy of binding.
Docking of ligand 7YS
Receptor AXL is one of the three members of the tyrosine kinase receptors family known as TAM, also including TYRO3 and MER. A crystal structure of AXL has been recently published in which its kinase domain is in complex with a macrocyclic inhibitor 6 in two conformational states, one of them meeting most of the known structural constraints for an active kinase domain (PDB ID: 5U6B). 7 For the docking studies on AXL, the structure of the active conformation was selected (PDB ID: 5U6B, monomer B). Redocking of the cognate ligand 7YS showed a similar binding pose to that of the crystal complex with a RMSD of 0.126 Å ( Figure S4A ), validating the docking protocol. Next, cognate ligand 7YS was submitted to. The fifteen different conformational structures obtained from macrocycle sampling with MacroModel (see above) were docked on AXL active site. The resulting binding pose showed an almost identical binding mode with the cognate ligand 7YS (RMSD of 0.189 Å) ( Figure S4B ). C S11
Docking of macrocycle 1
Similarly, the 155 conformational structures of 1 were submitted to docking studies with AD4 in receptor AXL (PDB ID: 5U6B). Since the available crystal structure of the AXL kinase domain is in complex with macrocyclic ligand 7YS, the predicted binding poses of 1 and 7YS were compared. The resulting binding pose of 1, together with cognate ligand 7YS, are showed in Figure S5 . As seen in the figure, the pyrazine and benzene rings in 7YS and 1, respectively, are superimposed in a hydrophobic pocket at the ATP-binding site of AXL ( Figure S5C ). Towards the opening of the cleft, and near the hinge region, are located the pyrazole ring of 7YS and the N1-triazole of 1 ( Figure S5A and C) . At the opposite side, deep inside the ATP-binding cleft, and near the catalytically important Lys567, is placed the C6 triazole ring in 1. This allows the ligand to form two H-bonds with the lysine residue and forcing the cationic piperazine arm to orient outside the catalytic site, and towards a negatively charged region in the G-loop, forming a H-bond with Gly545 in its backbone chain. While this G-loop region is of flexible nature and the H-bond with this region might not be so easily reached, this binding pose of 1 is partly achieved thanks to the two H-bonds of the newly added C6 triazole.
Ligand eSM119 was also docked on AXL, 8 adopting a different orientation when compared to the binding pose of 1. This open-chain ligand wraps itself inside the ATP-binding site and places its pyrazolopyrimidine ring on the hinge region, forming a H-bond through its methylamino group with the backbone chain ( Figure S6 ). Its piperazine ring, on the other hand, faces the DFG motif forming a strong cationic H-bond with Asp690 ( Figure S6 ). Next, docking studies with the 155 macrocyclic conformations of 1 were carried out in receptor tyrosine kinase RET (PDB ID: 2IVV). The X-ray structure of RET (PDB ID: 2IVV) was downloaded and superimposed on the structure of AXL (PDB ID: 5U6B) using Maestro. The co-crystal ligand of 2IVV and crystal structure of 2IVV were processed as described in the Material and Methods section and docked with AD4 on RET using the same docking parameters described previously for the docking of 7YS and 1 in AXL. Re-docking of the cognate ligand PP1 (see (PDB ID: 2IVV) showed a similar binding pose to that of the crystal complex validating the docking protocol on RET (results not shown).
The predicted binding mode of 1 in RET and AXL are presented in Figure S7 . In both enzymes, ligand 1 virtually superimpose its macrocycle ring, placing the benzene ring in a hydrophobic pocket and displaying the C6-triazole toward the DFG motif. However, in RET ( Figure S7A ), the G-loop is displaced toward the DFG motif closing the cleft and forcing 1 to move upward, hence removing its C6-triazole from the proximity of Lys 758 ( Figure S6A and B) . As a result, the H-bonds with Lys758 cannot take place and only a single cationic H-bond is formed at the G-loop between the protonated piperazine ring and Glu732, yielding a lower affinity binding pose. This characteristic can also be seen when considering the coulombic surface of both enzymes ( Figures S7C and D) . The higher binding affinity pose of 1 in AXL is not allowed in RET due to steric clash. Instead, the ligand is slightly moved outside the cleft adopting the previously described lower affinity pose. These predicted results suggest a lower selectivity of compound 1 toward RET and could explain the higher activity observed experimentally in AXL, which can be attributed to the newly added C6-triazole allowing two new H-bonds with Lys567. As described above, this feature does not take place with RET kinase. When comparing the binding poses of 1 and eSM119 in AXL ( Figure S8) , the former appears to have a stronger interaction with the binding site than the later and therefore should possess a higher inhibitory activity. However, some characteristic must be taking into consideration for both poses to account for the experimental results. The binding pose of 1 (see Figures S6 and S7) comes from comp1_136, one of the less energetically-stable conformers obtained in the macrocycle sampling of 1 (see Table 1 ) and belonging to cluster 2 ( Figure S3 ), which might not be so easily attained under the experimental conditions. Moreover, while 1 is able to form up to 3 stable H-bonds with the kinase active site, the one with the G-loop might not be so easily achieved due to the flexible nature of this region and the rigidity of the piperazino-pyrimidine arm. On the other hand, eSM119 is an open chain inhibitor and the binding pose can be, in principle, more energetically favorable. On top of that, eSM119 is forming two stable H-bonds with two stationary and conserved regions in the protein, the Hinge and the DFG motif, been the piperazine H-bond with Asp690 in the DFG motif one of the strongest because of its cationic nature.
To explain the lack of selectivity observed in compound eSM119 with both AXL and RET kinases, further docking studies of this compound on RET protein were carried out following the protocol described above. The binding poses of eSM119 on AXL and RET are shown on Figure S8 . As Figure S8 shows, eSM119 bind similarly in both kinases forming a strong cationic H-bond with the important aspartic residue of the DFG motif. This feature might explain the lack of selectivity of eSM119 toward AXL and RET and its ability to inhibit both enzymes with similar efficacy. While eSM119 is able to bind both AXL and RET showing similar inhibitory activities, compound 1, on the contrary, is not able to establish any recognizable interaction with this residue but only with Lys567 in AXL kinase ( Figure  S6A and S6B). These results allow us to draw some insights of the way these inhibitors work. One of them is the high levels of inhibition achieved when the Aspartic residue of DFG is targeted and the ability of open-chain inhibitors, such as eSM119, to reach this residue. The second is the fact that by including rigidity in our inhibitors with the construction of cyclic compound 1, the residue Lys567 can be selectively targeted on AXL kinase allowing the inhibition of this enzyme.
DOSE RESPONSE STUDY OF COMPOUND 1 IN MV4-11 CELLS
MV4-11 cells were treated with compound 1 at a range of concentrations (0.3 to 30 μM). The resulting dose response curve is shown in Figure S8 , which was used to calculate an EC50 value of 16.6 μM. 
